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TITLE OF THE INVENTION 
REDUCED IMAGE FORMING METHOD AND APPARATUS 
5 BACKGROUND O F THE INVENTION 

F ield Of tti e invent io n 

The present invention relates to reduced image forming 
method and apparatus which are suitable for an electric filing 
10 apparatus for searching, displaying, and printing image data of 
a document stored with relation to predetermined managing 

information , etc • 

Description of tne Rel a ted A rt 

15 Recently, there has been published an electric filing 

apparatus for storing image data of a document formed by reading 

the document by a scanner/ etc. with relation to document 

managing information and searching, displaying, printing the 
information, and the like. According to the electric filing 

20 apparatus, hitherto, in case of registering document managing 
information such as a document name, a number of pages, 
registered date, and a keyword, as and displaying a document list 
and a search result list, etc. , the document managing information 
is displayed as information for identifying the document. 

25 However, it is difficult to identify the outline of the document 
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by using only the document managing information. This situation 
results in further proposing an electric filing apparatus 
capable of forming and registering a reduced image of the 
document and displaying the reduced image in the document list 

5 and search result list. 

Fig. 10 is a diagram showing a functional construction 
example of a general electric filing apparatus for displaying 
a reduced image in a document list and a search result list. The 
electric filing apparatus has: a document reading function unit 
10 1000; a reduced image forming function unit 1001; a document 
storing function unit 1002; and a display control function unit 

1003, as exemplified in Pig. 10. Among them, the document 
reading function unit 10 00 reads image data of a document by a 
scanner device, etc. (not shown). The reduced image forming 
15 function unit 1001 forms image data which is reduced with a proper 

size by thinning out a dot, etc. from the image data of the 

document read by the document reading function unit 1000. The 
document storing function unit 1002 stores the image data of the 

document read by the document reading function unit 100 0 and the 
2 0 reduced image data of the document formed by the reduced image 
forming function unit 1001, with the relation therebetween. The 
display control function unit 1003 controls an operation for 

displaying the image data of the document and the reduced image 
which are stored in the document storing function unit 1002, for 
25 instance, displays a document list based on the reduced image 
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shown in Fig. 11. 

However, according to the conventional electric filing 
apparatus, in case of displaying the document list and the search 
result list, the outline of the document can be identified from 

5 the reduced image of the document, but only a layout of the whole 
document can be identified and a character written to the 
document cannot discriminated. This arises a problem that it 

is Gxtremely difficult to identify a document having a similar 

layout and a document having no distinctive feature which has 
10 not large character and no figure from the reduced image. A 
preferable example is a reduced displaying example of a patent 

specification shown in Fig. 12. 

The example indicates the reduced image of 2 pages in a 
publication of a US. patent application, and it is impossible 
15 to discriminate what is written in both of the pages displayed 
in the right and left in the least. 

SUMMARY OF TH E INVENTION 
The present invention is devised in view of the 
20 aforementioned problems. It is an object of the present 

invention to form a reduced image capable of easily identifying 
the contents of even a document having a similar layout and a 
document having no distinctive feature in case of displaying a 
list of documents and a search result list, 
25 To accomplish the object, according to one construction 
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of the present invention, there is provided a reduced image 
forming apparatus , compr is ing : 

extracting means for extracting a plurality of partial 

images from an original image; 
5 generating means for combining the plurality of partial 

images extracted by the extracting means and generating a 
combined image smaller than the original image; and 

indicating means for indicating the combined image 
generated by the generating means. 

10 To accomplish the object, according to another 

construction of the present invention, there is provided a 
reduced image forming apparatus, comprising: 

converting means for converting an original image into a 
character train; 

15 extracting means for extracting a partial character train 

from the character train converted by the converting means; 
generating means for combining a plurality of partial 

character trains extracted by the extracting means, converting 
the combined partial character trains into an image, and 
2 0 generating a combined image smaller than the original image; and 
indicating means for indicating the combined image 
generated by the generating means. 

B RIEF DESCR I PTION OF THE DRAWINGS 
25 Fig. 1 is a block diagram showing an outline of an apparatus 
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construction of an electric filing apparatus according to the 

present embodiment; 

Fig. 2 is a block diagram showing a functional construction 
of the electric filing apparatus according to the present 

5 embodiment; 

Fig. 3 is a flowchart for explaining an operation of the 
electric filing apparatus according to the present embodiment; 
Fig. 4 is a conceptual diagram showing document image data; 
Fig. 5 is a diagram for explaining the division into a 
10 partial image and the extraction of the partial image according 

to the present invention; 

Fig. 6 is a diagram for explaining a state in which reduced 
images are combined by using the extracted partial image shown 
in Fig. 5; 

15 Fig. 7 is a diagram showing a display form of the reduced 

image according to the present embodiment; 

Fig, 8 is a diagram for explaining the division into the 
partial image and the extraction of the partial image according 
to a modified example^ 
2 0 Fig. 9 is a diagram for explaining a state in which the 

reduced images are combined by using the extracted partial image 

Shown in Fig. 8; 

Fig. 10 is a diagram showing a functional construction 
example of a general electric filing apparatus for displaying 
2 5 the reduced image in the document list and the search result list; 
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Fig. 11 is a diagram showing an example to display the list 
Of the documents on the basis of the reduced image in the general 
electric filing apparatus; 

Fig. 12 is a diagram showing an example to display the list 
5 of the documents on the basis of the reduced image in the general 

electric filing apparatus; 

Fig. 13 is a block diagram showing a functional 
construction of an electric filing apparatus according to a 
second embodiment ; 
10 Fig. 14 is a flowchart for explaining an operation of the 

electric filing apparatus according to the second embodiment; 

Fig. 15 is a diagram for explaining the division into a 
partial character train and the extraction of the partial 
character train according to the second embodiment and a third 
1 5 embodiment ; 

Fig. 16 is a diagram for explaining a state in which the 
reduced images are combined by using the extracted partial image 

or partial character train shown in Figs. 5 and 15; 

Fig. 17 is a block diagram showing a functional 
2 0 construction of an electric filing apparatus according to the 
third embodiment; and 

Fig, 18 is a flowchart for explaining an operation of the 
electric filing apparatus according to the third embodiment. 

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS 
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Three embodiments will be described with reference to the 
accompanied drawings hereinbelow. 
(First embodiment) 

Fig. 1 is a block diagram showing an outline of an apparatus 

5 construction of an electric filing apparatus according to the 
present embodiment. Reference numeral 101 denotes a CPU which 

executes various control operations in the electric filing 

apparatus on the basis of the a control program stored in an ROM 
102 and an RAM 103; 102 the ROM which stores the control program 

10 executed by the CPU 101 and various data; and 103 the RAM which 
provides an area to store the control program executed by the 
CPU 101 and a work area of the CPU 101. 

Reference numeral 104 denotes an input device having a 
keyboard or pointing device; 105 a display which displays various 

15 images under the control operation by the CPU 101; 106 an external 
storage device which stores image data and a varieties of 
application programs; and 107 a scanner which reads an original 
image optically and converts the read image into digital data 

which is processable by the CPU 101, 
2 0 Fig. 2 is a block diagram showing a functional construction 

of the electric filing apparatus according to the present 
embodiment. Referring to Fig. 2, reference numeral 1 denotes 
an image dividing process function unit; 2 a partial image 

extracting process function unit; 3 a reduced image combining 

25 process function unit; 4 a document registering function unit; 
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5 a filing device; 6 a display control function unit; 7 a selecting 
function unit; 8 an input device; 9 an output device; and 10 a 
document reading function unit. Note that the CPU 101 executes 
the control program which is loaded in the RAM 103 from the 
5 external storage device 106 and controls the scanner 107 and 
external storage device 106, thereby realizing the function 
units * 

Fig. 3 is a flowchart for explaining the operation of the 
electric filing apparatus according to the present embodiment. 
10 The operation of the present embodiment will be described with 
reference to Figs. 2 and 3 hereinbelow. 

To Start with, the document reading function unit 10 inputs 
document image data as a processing target from the input device 
8 (such as the scanner 107 and external storage device 106) and 
15 stores the data into the memory (RAM 103) (step Sll). The 

document image data may be data of a 400dpi-resolution which is 
read by the scanner 107 in real time or may be data which is 
previously read and stored in the external storage device 106. 
The image dividing process function unit 1 uniformly 
2 0 divides the document image data stored in the RAM 103 by a 

predetermined dividing number, thereby dividing the document 
image data into a plurality of image blocks (step S12). 

According to the present embodiment, an image 2 0 (one page 

Of a publication of a US. patent application) of an A4 size is 

25 uniformly divided into four blocks, as shown in Fig. 4. Fig. 
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4 is a conceptual diagram showing the document image data stored 
in the RAM 103, The divided blocks are labeled as image blocks 
A, B, Cf and D (21 to 24). It is a purpose of this division to 
extract features from the four portions in the uniform 
5 arrangement on the image. 

The partial image extracting process function unit 2 

extracts a partial image having a predetermined amount (a 
predetermined size) from each image block which is divided by 
the image dividing process function unit l(step S13). It is 

10 noted that the extracting amount is determined dependently upon 

a rate of the size of the reduced image on the display 105 and 

the size o£ the original image on paper. 

Normally, a plurality of reduced images are displayed in 
a reduced image list. If assuming that the size of an image is 
15 equal to about 5 cm, for example, on a 17inch-display , it is 
possible to display eight reduced images. 

An image corresponding to the A4 size has a width of about 
20 cm, so that the reduction ratio is set to 1/4 one-dimensionally . 
That is, the reduction ratio is equal to 1/16 on the area. 
20 Accordingly, if extracting only an area o£ 1/16 from each image 
block shown in Fig. 4, the sum of width of four image blocks is 
equal to about 5 cm on the display. 

Therefore, according to the present embodiment, each image 
block is uniformly divided into sixteen partial images, as shown 

25 in Pig. 5 , and the partial image is extracted from the image blocks 
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one by one. According to the present invention, the selecting 

function unit 7 is set to select the head partial image in each 

image block. Four partial images (501 to 504 ) as shown by hatched 

portions in Pig. 5 are extracted. 
5 The reduced image combining process function unit 3 

vertically aligns the partial images extracted by the partial 
image extracting process function unit 2, thereby constructing 
one reduced image, as shown in Fig. 6, and stores the reduced 
image into the memory (RAM 103) (step S14). In other words, the 

10 constructed reduced image is composed of an extracted partial 
image 601 of an image block A21, an extracted partial image 602 
of an image block B22, an extracted partial image 603 of an image 
block C23, and an extracted partial image 604 of an image block 
D2 4, in the descending order. Further, the thus-combined image 

15 is reduced within a range in capable of discriminating a 
character • 

Since the resolution of a CRT is normally equal to about 
100dpi, the size capable of recognizing one character on the CRT 
is limited to about 2 mm every character width. The original 

20 used in the present embodiment is a publication of a US. patent 
application, and the size of one character is about 2mm on the 
paper. Because the image in this example is scanned by the 
scanner 107 having the 400dpi-resolution, the image is reduced 
to 1/4 . The reduced image is displayed on a window 701 on a screen 

25 of the display 105 as reduced images (702, 7 03) via the display 
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control function unit 6 , as shown in Fig. ?• Incidentally, Fig. 
7 shows to display the reduced image obtained by the processes. 

The document registering function unit 4 registers tne 

document image data read by the document reading function unit 
5 10 and the reduced image processed by the reduced image combining 
process function unit 3 into the file device 5 with relationship 
therebetween (step S16) . The file device 5 stores the document 
image data and document managing information such as a keyword 
with a relation therebetween as a database. The display control 
10 function unit 6 controls an operation to display the image data 

in a character area stored in the file device 5 to the output 
device 9 (such as the display 105) • Incidentally, although the 
CRT is used as a display in the present embodiment, not only the 
CRT but also an LCD may be used if using them as a display. 

15 As mentioned above, according to the present embodiment, 

the image extracted from a plurality of areas in one page is 
reduced and indicated within a decidable range, so that the 
operator can discriminate the contents of the indicated document 
easily. That is , even with respect to a document having a similar 

2 0 layout or a document with no distinctive feature, so long as the 

reduced image is used, the character can be recognized throughout 

the document, though a part of the document is one part. 
Therefore, it is able to identify the document easily. 

Normally, a document has a margin and the publication of 
2 5 the US. patent application is set to have a margin of about 1/16 
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vertically. On the contrary, the selecting function unit 7 shown 
in the embodiment is set to uniquely select the head portion of 

each image block. A space portion is extracted in portions of 

the image blocks A21 and C23 as a result of the combination of 
5 the reduced images, as shown by 601 and 603 in Fig. 6. The 

quantity of information is decreased and the advantage is 

decreased to the half (no feature is extracted from the portions 
of the image blocks A21 and C23). 

Setting values of the selecting function unit 7 may be set 
10 to extract the partial images which are located at the second 
order from the head in the image blocks A21 and C23 , and to extract 
the head partial images from the image blocks B22 and D24. When 
setting the foregoing, hatched portions 801 to 804 shown in Fig. 
8 become an extraction target. Consequently, with regard to a 

15 combined reduced- image as stiown in Fig. 9, the partial image 801 

in Fig. 8 becomes an extracted partial image 901; the partial 
image 802 in Fig. 8 an extracted partial image 902; the partial 
image 803 in Fig. 8 an extracted partial image 903 ; and the partial 
image 804 in Fig. 8 an extracted partial image 904. As compared 
20 with those in Fig. 6, the quantity of information can be 

increased. 

(Second embodiment) 

A second embodiment according to the present invention 

will be describod in detail with reference to the accompanied 

2 5 drawings hereinbelow. 



- 13 - 



The outline of an apparatus construction is as same as that 
of Fig. 1 which has been described in the first embodiment. 

Fig. 13 is a block diagram showing a functional 
construction of an electric filing apparatus according to the 
5 present embodiment. Referring to Fig. 13, reference numeral 
1300 denotes a character recognizing process function unit; 1301 
a whole character train dividing process function unit; 1302 a 
partial character train extracting process function unit; 1303 
a reduced image combining process function unit; 13 04 a document 
10 registering function unit; 1305 a file device; 1306 a display 

control function unit; 1307 a selecting function unit; 1308 an 

input device; 13 0 9 an output device; and 1310 a document reading 
function unit, incidentally, the CPU 101 executes the control 
program loaded in the RAM 103 from the external storage device 
15 106 and controls the scanner 107 and the external storage device 

106, etc., thereby realizing the function units. 

Fig. 14 is a flowchart for explaining the operation of the 
electric filing apparatus according to the present embodiment. 
The operation according to the present embodiment will be 

20 described with reference to Figs. 13 and 14 hereinbelow. 

First of all^ the document reading function unit 1310 
inputs document image data as a processing target from the input 
device 1308 (such as the scanner 107 and external storage device 
106) and stores the image data into the memory (RAM 103) (step 

25 S41 ) . The document image data may be data of a 400dpi-resolution 



which is read by the scanner 107 in real time or may be data which 
is previously read and stored in the external storage device 106. 

The Character recognizing process function unit 1300 reads an 

image from the memory (RAM 103) and outputs the recognized 
character. According to the present embodiment, in case of two 
or more spaces are successive, the character recognizing process 
function unit 13 0 0 outputs only one space and outputs only one 
space in case of a carriage return line feed control code. The 
output by the character recognizing process function unit is 
obtained by coupling a character train as a set of sequent 
characters including no space by using a space. In other words, 
the output is a character train of the whole one page (step S40) . 

The image processing function unit 1301 uniformly divides 
the character train stored in the RAM 103 by a predetermined 
dividing number, thereby dividing the character train into a 
plurality of character train blocks (step S42). 

According to the present embodiment, an image of the A4 
size (1-page character information of the publication of the US. 
patent application) is divided into four blocks uniformly, as 
shown in Fig. 15. Fig. 15 is a diagram for explaining the 
division of the partial character train stored in the RAM 103 
and the extraction of the partial character train. The divided 
blocks are labeled as character train blocks A, B, C, and D (21 
to 24). It is a purpose of this division to extract features 
from the four portions in the uniform arrangement on the image. 
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The partial character train extracting process function unit 
13 02 extracts a partial character train having a predetermined 
amount (a predetermined size) from each character train block 

Which is divided by the character train dividing process function 

5 unit 1301 (step S43) . 

It is noted that the sequence after extraction has been 
described in the first embodiment, so that it is omitted herein. 
The partial character trains extracted in step S44 are combined, 
the combined image is displayed in step 345, and the combined 
10 image is registered in step S46. 

Reference numeral 1602 in Pig. 16 denotes the reduced image 
obtained by the processes, 

incidentally, it is premised that to manually set the 

selection from among the extracted partial character trains by 

15 the selecting function unit 1307 in the foregoing • According 

to the present embodiment, the following conditions are fixed, 
namely, whether or not one is selected if there are two or more 
font kinds, font sizes, character intervals, or spaces; whether 
or not a carriage return line feed; CRLF) code is removed; whether 

20 a spacing of the English word lap is ON/OFF; and the like. 

However, it is possible fully to select whether each setting by 
the selecting function unit 1307 is fixed or unfixed. If the 
setting is fixed, of course, each arbitrary setting can be 
performed manually. If the setting is unfixed, it is able to 

25 decide the setting automatically in accordance with the image 
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information as a processing target. For instance, a standard 
character size on an OS is picked up and the best number of 
characters is automatically determined. On the other hand, it 
is possible fully to designate the number of characters and 
5 adjust the font size. if deciding the dividing number of 

character train blocks or the character number of the partial 
character train manually and arbitrarily, this case is included 

in the range of the present invention. 

It is possible to select the position of the partial 
10 character train used for the reduced image, so that the document 

information is obtained advantageously. 

As mentioned above, according to the present embodiment, 

the whole character train in the one page is combined with the 
partial character train extracted from a plurality of areas, 

15 thereby forming the reduced image, and thus the character is 
displayed within the decidable range, and the operator can 
discriminate the document contents indicated easily. That is, 
even with respect to the document with a similar layout and the 
document having no distinctive feature, the characters in the 

2 0 whole reduced image can be recognized, though the document is 
one part, using only the reduced image. As a result, the document 

can be identified easily. 

Further, it is able to avoid a margin and a space by a 
carriage return line feed, etc. shown by 1601 in Fig. 16, as shown 
25 by 1602 in Fig. 16. It is possible to provide a reduced image 



- 17 - 



having a large amount of information. 
( Third embodiment ) 

A third preferred embodiment according to the present 
invention will be described in detail with reference to the 
5 accompanied drawings hereinbelow. 

The outline of an apparatus construction is as same as that 
of Fig. 1 which has been described in the first embodiment. 

Fig. 17 is a block diagram showing a functional 
construction of an electric filing apparatus according to the 
10 present embodiment. Referring to Fig. 17, reference numeral 
17 00 denotes an application data character train extracting 
process function unit; 17 01 a whole character train dividing 
process function unit; 17 02 a partial character train extracting 
process function unit; 1703 a reduced image combining process 
15 function unit; 1704 a document registering function unit; 1705 
a file device; 1706 a display control function unit; 1707 a 
selecting function unit; 1708 an input device; 1709 an output 
device; and 1710 an application data reading function unit* 
Incidentally, the CPU 101 executes the control program loaded 
20 in the RAM 103 from the external storage device 106 and controls 
the external storage device 106, thereby realizing the function 
units . 

Fig. 18 is a flowchart for explaining the operation of the 
electric filing apparatus according to the present embodiment. 
2 5 The operation according to the present embodiment will be 
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described with reference to Figs, 17 and 18 hereinbelow. 

First of all, the application data reading function unit 
1710 is constructed by a software module, etc, which is the 

so-called "Outside in viewer Technology" produced by inso 

5 Corporation, and inputs application data (*.doc) formed by 
application software (e.g., "Microsoft Word" produced by 
Microsoft Corporation) from the input device 1708 (such as the 
external storage device 106) and stores the inputted data into 
the memory (RAM 103) (step 851) . Note that the software module 
10 cannot read all of the application data, but a filter 

corresponding to a desired application is previously optionally 
installed, thereby making it possible to read the application 

data corresponding thereto, displaying the application data, and 

outputting the character included in the application data. 
15 The application data character train extracting process 

function unit 1700 reads th^ characters in the application data 
from the memory (RAM 103), and converts the read character into 

a word. According to the present embodiment; when two or more 

spaces are successive, the spaces are replaced with one space. 

20 in the case where there is a carriage return line feed code, the 
code is also replaced with one space. Therefore, the output by 
the application data character train extracting process function 
unit 17 00 is obtained by coupling a successive character train 
by using a space. In other words , the output is a set of character 

25 trains of the whole head page. The output is shown by 420 in 



Fig, 15 ( step S50 ) . 

The whole character train dividing process function unit 

1701 uniformly divides the application data stored in the RAM 

103 by a predetermined dividing number, thereby dividing the 
application data into a plurality of image blocks (step S52). 

According to the present embodiment. Fig. 15 shows a 
diagram to uniformly divide into four blocks, a whole character 
train 42 0 having a proper amount which corresponds to the A4 size 

(1-page character information of the publication of the US. 
patent application) upon printing* The divided blocks are 

labeled as character train blocks A, B, and D (121 to 124). 

It is a purpose of this division to extract features from the 

four portions in the uniform arrangement on the whole character 
train. 

The partial character train extracting process function 
unit 1702 extracts a partial character train having a 
predetermined amount (only a predetermined character) from each 
character train block which is divided by the whole character 
train dividing process function unit 1701 (step S53). It is 
noted that the sequence after extraction has been described in 
the first embodiment, so that it is omitted herein, and the 
partial character trains extracted in step S54 are combined, the 
combined image is displayed in step S55, and the combined image 
is registered in step 85 6. 

Reference numeral 1602 in Fig. 16 denotes the reduced image 
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obtained by the processes. 

Incidentally, although it is premised to manually set the 
selection of the extracted partial image by the selecting 

function unit 1707 in the foregoing, the selection may be set 

5 automatically. The detail has been described in the second 
embodiment, and therefore the description is omitted. 

The present embodiment shows an example wherein although 
the reduced image combining process function unit 1703 converts 
the combined character train into the image and outputs the 
10 converted data as an image, a similar advantage is also obtained 
by outputting the combined character train to the display control 
function unit 1706 as a character as it is. 

Herein, an example for selecting and displaying the 

document image will be described simply by using the thus- 
15 registered document image data and reduced image. 

First, in order to select the document image, the user 
instructs the display of the list of the reduced images from the 
input device 104. Under the instruction, the CPU 101 
sequentially reads out the reduced images stored in the external 
20 storage device 106, and displays the list on the display 105. 
As shown in Fig. 7, a reduced image list window 701 is displayed 
on the display 105 , and the list of the reduced images is displayed 
in the window. With regard to the reduced image displayed in 
the window 701, a divided position is displayed by a solid line 
25 704 having a color different from that of the image so as to 
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clearly identify the divided position. However, if it is 
unnecessary that the solid line is clearly identified, the 
display of the reduced image is not limited to the foregoing. 

The user instructs the selection of one reduced image from 

5 the reduced images which are displayed in the list by using the 
input device 104. Under the instruction, the CPU 101 reads out 

the document image for the instructed reduced- image from the 

external storage device, sets a document image display window 
on the display 105, and displays the document image which is read 
10 out in the window. 

According to the three embodiments, it is able to easily 

understand that the foregoing is the contents regarding the 
reduced- image formation which is preferable to an electric 
filing apparatus for searching, displaying, and printing image 
15 data of a document stored with relation to predetermined managing 

information as exemplified in Figs. 6 and 9. 

According to the present invention, it is possible to form 
a reduced image capable of easily identifying the contents of 
even the document with a similar layout and the document with 
20 no distinctive feature in the display of the document list and 
search result list. 

Although one reduced image corresponds to the document 
comprising one page in the three embodiments, the reduced image 
is generated for one selected page (such as a front page of a 
25 publication of a US* patent application) in the document 
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comprising a plurality of pages and the generated reduced- image 
may correspond to the document comprising a plurality of pages. 

Although it is premised to manually set the selection from 
among the extracted partial images by the selecting function unit 
5 7 in Fig. 2, the selecting function unit 1307 in Fig. 13, and 
the selecting function unit 1707 in Fig. 17, the selection can 
be automatically determined in accordance with the image 
information as a processing target. For example, it is 
discriminated whether or not the amount of black pixels is larger 
10 than a predetermined value for each partial image which is 

obtained by the division as shown in Fig. 8, and it is sufficient 
to adopt a partial image whose amount of black pixels is larger 
than the predetermined value. 

It is noted that although the electric filing apparatus 
15 according to the present embodiment has various component 

elements for realizing functions for searching and printing the 
information of the document stored in the file device 5, 13 05, 
or 1705 shown in Fig. 2, 13, or 17, other than the foregoing, 
this description is omitted herein. 
2 0 Although the embodiment indicates an image shown in Fig. 

6 or 9 as a reduced image, it is sufficient to have a function 
for displaying a normal reduced image in accordance with an 

instruction by the operator if he/she is interested in the layout 
of pages. 

25 The present invention may be applied to a system comprising 
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a plurality of pieces of equipment (such as a host computer, 
interface equipment, a reader, and a printer), alternatively to 
an apparatus comprising single equipment (such as a copying 
machine and a facsimile apparatus). 
5 Obviously, the object of the present invention also can 

be attained by supplying to a system or an apparatus, a storage 
medium (or recording medium) which records a program code of 
software for implementing the functions of the embodiments, and 
by reading out and executing the program code stored in the 

10 storage medium by a computer (or CPU or MPU) in the system or 
apparatus. In this case, the functions of the aforementioned 
embodiments are implemented by the program code itself which is 
read out from the storage medium and the present invention 
comprises the storage medium which stores the program code. 

15 Obviously, the present invention includes a case wherein the 
functions of the aforementioned embodiments can be effected not 
only by executing the program code which is read out by the 
computer, but also by executing a part or all of the actual 
processes by the OS (Operating System) which operates on the 

20 computer on the basis of the instruction of the program code. 

Obviously, the present invention further includes a case 
wherein the functions of the aforementioned embodiments can be 
effected by writing the program code read-out from the storage 
medium into a memory provided for a function expansion card 

25 inserted to the computer or a function expansion unit connected 



- 24 " 



to the computer, and by thereafter executing a part or all of 
the actual processes by a CPU, etc. provided for the function 
expansion card or function expansion unit on the basis of the 
instruction of the program code. 
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WHAT TS CT.ATMED IS; 

1. A reduced image forming apparatus comprising! 
extracting means for extracting a plurality of partial 

images from an original image; 

generating means for combining the plurality of partial 
images extracted by said extracting means and generating a 

combined image smaller than said original image j and 

indicating means for indicating the combined image 
generated by said generating means. 

2. An apparatus according to claim 1, wherein said 
extracting means has: 

dividing means for dividing said original image into a 
plurality of image blocks; and 

obtaining means for obtaining the partial image from each 
of said plurality of image blocks. 

3. An apparatus according to claim 2, wherein said 
dividing means divides said original image into a plurality of 
uniform image blocks • 

4. An apparatus according to claim 2, wherein said 
obtaining means divides said image block into a plurality of 
partial images, and obtains the partial image at a same position 
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in each image block. 

5. An apparatus according to claim 2, wherein said 
obtaining means divides said image block into a plurality of 
uniform partial images, and obtains the partial image at a 
position set for each image block. 

6. An apparatus according to claim 1, wherein said 

generating means decreases an image resolution within a range 

in which a character can be visually recognized as a character 

on said indicating means, and generates a combined image smaller 

than said original image. 

1. An apparatus according to claim 1, wherein said 
extracting means further has application data extracting means 

for reading application data and extracting said application 

data . 

8. An apparatus according to claim 7, wherein said 

application data is data which is formed in an application. 

9. A reduced image forming method comprising: 

an extracting step of extracting a plurality of partial 
images from an original image; 

a generating step of combining the plurality of partial 
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images extracted by said extracting step and generating a 
combined image smaller than said original image; and 

an indicating step of indicating the combined image 

generated by said generating step. 

10, A method according to claim 9^ wherein said extracting 
step has : 

a dividing step of dividing said original image into a 
plurality of image blocks; and 

an obtaining step of obtaining the partial image from each 
of said plurality of image blocks. 

11. A method according to claim 10, wherein said dividing 
step divides said original image into a plurality of uniform 
image blocks . 

12 . A method according to claim 10 , wherein said obtaining 
step divides said image block into a plurality of partial images, 
and obtains the partial image at a same position in each image 
block. 

13 . A method according to claim 10, wherein said obtaining 
step divides said image block into a plurality of uniform partial 
images, and obtains the partial image at a position set for each 
image block. 
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14 . A method according to claim 9 , wherein said generating 
step decreases an image resolution within a range in which a 
character can be visually recognized as a character on said 
indicating step, and generates a combined image smaller than said 
original image . 

15. A method according to claim 9, wherein said extracting 
step further has application data extracting step of reading 
application data and extracting said application data, 

16. A method according to claim 15, wherein said 

application data is data which is formed in an application, 

17 . A storage medium storing a control program for making 
a computer form a reduced image based on an original image, 
wherein said control program comprises the codes for: 

an extracting step of extracting a plurality of partial 
images from an original image; 

a generating step of combining the plurality of partial 
images extracted by said extracting step and generating a 
combined image smaller than said original image; and 

an indicating step of indicating the generated combined 
image generated by said generating step. 
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18. A medium according to claim 17, wherein said 
extracting step has the codes for: 

a dividing step of dividing said original image into a 

plurality of image blocks; and 

an obtaining step of obtaining the partial image from each 
of said plurality of image blocks. 

19. A medium according to claim 18, wherein said dividing 
step divides said original image into a plurality of uniform 
image blocks. 

20. A medium according to claim 18, wherein said obtaining 

Step divides said image block into a plurality of partial images ; 

and obtains the partial image at a same position in each image 
block. 



21. A medium according to claim 18, wherein said obtaining 

Step divides said image block into a plurality of uniform partial 

images, and obtains the partial image at a position set for each 
image block. 

22* h medium according to claim 17^ wherein said 
generating step decreases an image resolution within a range in 
which a character can be visually recognized as a character on 
said indicating step, and generates a combined image smaller than 
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said original image. 

23. A medium according to claim 17, wherein said 
extracting step further has application data extracting step of 
reading application data and extracting said application data. 

24* A medium according to claim 23^ wherein said 
application data is data which is formed in an application. 

25. A reduced image forming apparatus comprising: 
converting means for converting an original image into a 

character train; 

extracting means for extracting a partial character train 
from the character train converted by said converting means; 

generating means for combining a plurality of partial 

Character trains extracted by said extracting means, converting 

the combined partial character trains into an image, and 
generating a combined image smaller than said original image; 
and 

indicating means for indicating the combined image 
generated by said generating means. 

26. An apparatus according to claim 25, wherein said 
converting means has: 

character train recognizing means for recognizing a 
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character train; and 

replacing means for replacing a two or more sequent spaces 

recognized by said recognizing means or a carriage return line 

feed control code and a plurality of spaces subsequent thereto 
with one space • 

27. An apparatus according to claim 25, wherein said 

extracting means has: 

dividing means for dividing the character train replaced 
by said replacing means into a plurality of character train 
blocks; and 

obtaining means for obtaining the partial character train 
from each of said plurality of character train blocks. 

28. An apparatus according to claim 27, wherein said 
dividing means divides the character train replaced by said 
replacing means into a plurality of uniform character train 
blocks • 

29. An apparatus according to claim 27, wherein said 
obtaining means divides said character train block into a 

plurality of partial character trains, and obtains the partial 

character train at a same position in each character train block. 

30. An apparatus according to claim 21, wherein said 
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obtaining means divides said character train block into a 
plurality of uniform partial character trains, and obtains the 
partial character train at a position set for each character 
train block. 

31. An apparatus according to claim 25, wherein said 
generating means decreases an image resolution within a range 
in which a character can be visually recognized as a character 
on said indicating means, and generates a combined image smaller 
than said original image . 

32. An apparatus according to claim 25, wherein said 

extracting means further has application data extracting means 

for reading application data and extracting the character train 
included in said application data. 

33. An apparatus according to claim 32, wherein said 

application data is data which is formed in an application. 

34. A reduced image forming method comprising: 

a converting step of converting an original image into a 

character train; 

an extracting step of extracting a partial character train 
from the character train converted by said converting step; 

a generating step of combining a plurality of partial 
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character trains extracted by said extracting step, converting 
the combined partial character trains into an image, and 
generating a combined image smaller than said original image; 

and 

an indicating step of indicating the combined image 
generated by said generating step. 

35. A method according to claim 34, wherein said 
converting step has: 

a character train recognizing step of recognizing a 
character train ; and 

a replacing step of replacing a two or more sequent spaces 

recognized by said recognizing step or a carriage return line 

feed control code and a plurality of spaces subsequent thereto 
with one space. 

36. A method according to claim 34, wherein said 
extracting step has: 

a dividing step of dividing the character train replaced 
by said replacing step into a plurality of character train 
blocks; and 

an obtaining step of obtaining the partial character train 
from each of said plurality of character train blocks. 



37. A method according to claim 36, wherein said dividing 
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step divides the character train replaced by said replacing step 
into a plurality of uniform character train blocks. 

38 . A method according to claim 36, wherein said obtaining 
step divides said character train block into a plurality of 
partial character trains, and obtains the partial character 
train at a same position in each character train block* 

39. A method according to claim 36, wherein said obtaining 
step divides said character train block into a plurality of 
uniform partial character trains, and obtains the partial 

Character train at a position set for each character train block. 

40. A method according to claim 34, wherein said 
generating step decreases an image resolution within a range in 
which a character can be visually recognized as a character on 
said indicating step, and generates a combined image smaller than 
said original image. 

41. A method according to claim 34, wherein said 
extracting step further has application data extracting step of 
reading application data and extracting the character train 
included in said application data. 



42. A method according to claim 41, wherein said 
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application data is data which is formed in an application. 

43. A Storage medium comprising the codes for: 

a converting step of converting an original image into a 
character train? 

an extracting step of extracting a partial character train 
from the character train converted by said converting step; 

a generating step of combining a plurality Of partial 

character trains extracted by said extracting step, converting 
the combined partial character trains into an image, and 
generating a combined image smaller than said original image; 
and 

an indicating step of indicating the combined image 
generated by said generating step. 

44. A medium according to claim 43, wherein said 
converting step has a character train recognizing step of 
recognizing a character train. 

45. A medium according to claim 43, wherein converting 
Step has a code for a replacing step of replacing a two or more 
sequent spaces recognized by said recognizing step or a carriage 
return line feed control code and a plurality of spaces 
subsequent thereto with one space. 
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46. A medium according to claim 43, wherein said 
extracting step has the codes for: 

a dividing step of dividing the character train replaced 
by said replacing step into a plurality of character train 

blocks; and 

an obtaining step of obtaining the partial character train 
from each of said plurality of character train blocks. 

47 . A medium according to claim 46, wherein said dividing 

step divides the character train replaced by said replacing step 
into a plurality of uniform character train blocks. 

48 . A medium according to claim 46 , wherein said obtaining 
step divides said character train block into a plurality of 

partial character trains, and obtains the partial character 

train at a same position in each character train block. 

49 . A medium according to claim 46 , wherein said obtaining 
step divides said character train block into a plurality of 
uniform partial character trains, and obtains the partial 
character train at a position set for each character train block- 

50. A medium according to claim 43, wherein said 

generating step decreases an image resolution within a range in 

which a character can be visually recognized as a character on 
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said indicating step, and generates a combined image smaller than 

said original image. 

51. A medium according to claim 43, wherein said 
extracting step further has application data extracting step of 
reading application data and extracting the character train 
included in said application data. 



52. A medium according to claim 51, wherein said 
application data is data which is formed in an application. 
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ABSTRACT OF THE DISCLOSURE 



In an electric filing apparatus, a document is read, and 
the read document is divided into blocks by a predetermined 
dividing number* Further, the divided block is divided into a 
partial image or partial character train, and a partial image 
or partial character train is extracted from a predetermined 
position every block. The extracted partial images or partial 
character trains are combined, thereby forming a reduced image 
smaller than an original image or character train. When 
selecting a document registered by the user, a list of the reduced 
images is displayed. 
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INFORMATION RECORDING/REPRODUCING 
METHOD 

BACKOROUND OF THE INVENTION 5 

1 . Field of the Invention 

This iTivention related to an information recordmg- 

/^eproducmg method of effecting the recording and/or 

reproduciion of information on a disK-liKp recording 

medium, and particularly to an information recording- 
/reproducmg method m which the recording area of a 
recording medium is divided into a plurality of zones in 
the radial direction of the recording medium and the 

recording^repr eduction of information is effected witli 
the rotational speed of the disk made to be different in 
each zone, whereby the spatial record length of a re- 
cording pit IS made constant over the entire recording 
area. 

1. Related Background Art 

Information recoTding/reproducmg methods of 

recording/reproducing information on a disk -like re- 
cording medium (hereinafter referred to as the disk) 
include a magnetic record in g^reproducing method di- 
rected to a floppy disk and an optical information recor- 
dingAeproducing method directed to a CD or a magne- 

to-optical disk. 

The diameter of disks used in these methods is pre- 
sented as or 5 inckes, and tkc recent tccknical task 
is how densely information can be recorded on disks of 

such a diameter. 

Various information recording/reproducing methods 

navo horeioforo t?eon dovised lo solve such a task and 


/ 
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data, and if sucli a signal processing system dose this, d 
;an waste the inner peripheral portion of the disk. 

Also, in the latter mediod, the transfer speed of repro- 
duced data is constant m the inner and outer peripheries 

dt the disk, t?ui wh^ the seeking of a reeording/repro- 

iucing head is performed beyond a zone, a long time is 
laken until the number of revolutions of a spindle motor 
for rotating the disk becomes equal to the number of 
revolutions of the corresponding zone, and this has led 

-U a. prooiein liicll uie scojviii^ 1.11 11c uccoiiica iojl^. 

SUMMARY OF THE INVENTION 
The present invention has been made m view of the 

ibove-noted protJlems and has as its otjject the provi- 

sion of an m formation recording/reproducing method 
in which the recording density is made constant on the 
inner and outer peripheral portions of a disk to thereby 
increase the recording density, the transter speed of 

:oprodugcd data is constant in the inner and outer pe- 

npheral portions of the disk, and a long seeking time is 
not required. 

To achieve the above object, an information recor- 
ding/reproducing method according to the present 

Invention is provided in which a recording area is di- 

i'lded into a plurality of zones in the radial direction of 

a disk so that the lengths of recording pits may become 
the same in the entire recording area of the disk and the 

:eoording/reproduction of information is effected with 

:he number of revolutions of the disk changed m each 
zone from the inner peripheral zone toward the outer 
peripheral zone. The method comprises the step of 
effecting the recording of reproduction of the informa- 

lon witKout ckanaine tke number of revoluttone if tlie 


MCAV (modified constant angular velocity) or ZCAV 
(zone constant angular velocity). According to this 
method, the recording area on the disk is divided into a 

plurality of zones in tke radial direction of the disk, and 

the recording/reproducing frequency of each zone is 
made higher from the inner peripheral zone toward the 
outer peripheral zone, thereby making the recording 

dansitv on iha innw and outer uariuhsriefi of the rmt^~ 

mg area constant. According to this method, as com- 
pared with the conventional method of effecting recor- 
ding/reproduclion with the number of revolutions and 

tile recording/reproducing frequency Icept constant, 
there is obtained an about 50% increase in recording 
capacity, 

A-fiothcr tncthod to whicii ^.ttoTitiori h^s l^ccn |D£iic1 is 3. 

method called MCLV (modified constant Imeaf veloc- 50 

ity) or ZCLV (.zone constant linear velocity) m whicn 

the recording area on the disk is divided into a pluraliiy 
of zones in the radial direction of the disk and the num- 
ber of revolutions of the disk in the respective zones is 

made lower from the inner peripheral zone toward the 
outer peripheral yone, thereby making the recording 
density on the inner and outer periphenes of the record- 
ing area constant. Again by this method, as compared 
with the conventional CAV method, there is obtained 

an about 50^ increase in capacity. 

In the former method, however, the linear velocity of 
the disk is increased toward the outer periphery of the 
disk and this leads to a problem that the transfer speed 
of reproduced data is vaned by the reproducing posi- 
tion of the disk, and the usability of the device as an 55 

information recording/reproducing apparatus is poor. 

Also, a reproducing signal processing system must ac- 
comodate the transfer speed of the outermost peripheral 


amount of information to be recorded or reproduced is 

squal to or smaller than a predetermined amount when 

seeking is effected from a zone in which a recording/re- 

aroducing head is on standby to a different zone 10 

effect the recording or reproduction. 

Also, an information recording/reproducing method 
[s provided in which a recording area is divided into a 
alurality of zones in the radial direction of a disk so that 

:he lengths of recording pits may become the same in 
the entire recording Eirea of the disk and the recordmg- 

'reproduction of information is effected with the num- 
0^ of revolutions of the disk changed in each zone from 

ihe inner peripheral zone toward the outer peripheral 
J one The method comprises the step of effecting, when 

a zone in which tne frequency of recording or repro- 
iuction exceeds a predetermined value is created in a 

series of recording or reproducing operations, the next 
■ecordmg or reproduction at a number of revolutions 

;orresponding to that zone. 

Also, an information recording/reproducing method 

IS provided in which a recording area is divided into a 

plurality of zones in the radial direction of a disk so that 
the lengths of recording pits may become the same in 
the entire recording area of the disk and the recording/ 
''reproduction of information is effected with the num- 

t?er of revolutions of the disis changed in each zone from 

the inner peripheral zone toward the outer peripheral 
zone. Tlie mediod comprises the step of effecting, when 
a zone in which recording or reproduction is effected 
and continues a predetermined or greater number of 
times, the next recording or reproduction at a number 
3f revolutions corresponding to that zone. 

Also, an Intormation fecofdingyreproducing method 

Ls provided in which a recording area is divided into a 
plurality of zones in the radial direction of a disk so that 
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od of effecting tke recording and/or reproduction of 

informauonon a disk- like recording medium, and particularly to an mformationrecordmg/reproducmg method in which 

the recording area of arecording medium is divided into a plurality of zones in the radialdirection of the recording 
medium and the recording/reproduction ofiiifomiation is effected with the lotaiional speed of the disK made tot?e 

different in each zone, whereby the spatial record length of a recording pit is made constant over the entire recording 

area. 2 Related Background Art Information recording^eproducing methods of recording/reproducing information on ^ 
disk-like recording medium (hereinafter referred to as the disk) include a magnetic recording/reproducing method 

difecled to a floppy disk and an optical infomiation recordingA'eproducing method directed to a CD or a magneto-oplica 

disk. Hie diameter of disks used in these methods is prescribed as 5.25or 3 inches, and the recent technical task is how 

densely information can be recorded on disks of such a diameter. Various information recording/reproducing method; 
have heretofore been devised to solve such a task and above all, attention has beenpaid to a method catled MCAV 

(modified constant angular velocity) orZCAV (zone c onstant angular velocity). Accordmg to this metkod, the recording 
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the recording density on the inner and outer peripheries of the recording area constant.. According to this method, af 

compared witli the conventional iBcttiod of effecting recording reproduciion wiiti the numtjer of revolutions and the 

recording/reproduclng frequency kept ronstant, there is obtained an about 50% increase in recording capacity. Another 
method to which attention has been paid is a method called MCLV (.modified constant linear velocity) or ZCLV (jtone 
constant linear velocity) in which the recording area on the disk is divided into a plurabty of zones in the radial diiectioi 

of the disK and the number of revolutions of the disk in the respective zones is made lovycr from ihe inner peripheral 

zone toward the outer peripheral zone, thereby making the recording density on the inner and outer peripheries of the 
recording area constant. Again by this method, as compared with the conventional CAV method, there is obtained an 
about 50% increase in capacity. In the former method, however, the linear velocity of the disk is increased toward the 

outer periphery of the disk and this leads to a problem that the transfer speed of reproduced data is varied by ihe 

reproducing position of the disk, and the usability of the device as an information recording/Veproducing apparatus is 



latter method, the transfer speed of reproduced data is constant in the inner and outer peripheries of the disk, but 

when the seeking of a reoorcling^epro<lucing tiead is performed t>eyontl a zone, a long time is talcen until tke numlse ol 
revolutions of a spindle motor for rotating the disk becomes equal to the number of revolutions of the corresponding 

zone, and this has led to a problem that the seeking dme becomes long. SUMMARY OF THE INVENTION The presenl 

invention has been made in view of the above-noted problems and has as its object the provision of an information 
recorctmgjreproducmg metkod In wklck tke recording density is maJe constant on tke inner and outer periphery 

portions of a disk to thereby increase the recording density, the transfer speed of reproduced data is constant m the inner 

and outer peripheral portions of the disk, and a long seeking time is not required. To achieve the above object, an 
information recording/reproducing method according to the present invention is provided in which a recording area is 

divided into a plurality of imi in the radial direction of a disk so that the lengths of recording pits may "mm Uic 

same in the entire recordmg area of the disk and the recording/reproduchon of information is effected with the numbei ^ 



or reproduction of the information without changing the number of 

revolutions if the atnounToflfonnation to bo recorded or reproduced is equal to or snialler than a predetermined 

amount when seeking is effected from a zone in whicii a recording/reproducing head is on standby to a different zone to 

effect the recording or reproduction. Also, an information recording/reproducing method is provided in which a 

recording area is divided into a plurality of zones in the radial direction of a disk so that the lengths of recording pits 

may become the same In the entire recording area of the disk and the recording/reproduction of information is effected 
with the number of revolutions of the disk changed in each zone from the mner peripheral zone toward the outer 
peripheral zone. The method comprises the step of effecting, when a zone in which the frequency of recording oi 
reproduction exceeds a predetermined value is created in a series of recording or reproducing operations, the next 
recording or reproduction at a number of revolutions corresponding to that zone. Also, an information 

recording/reproducing method is provided m which a recording area is divided into a plurality of zones in the radial 
direction of a disk so that| 



h 



123e 

CHARACTER TRAIN BLOCK C 




CP 

s 

o ^ 



N c ^ 



^ o 

•s >, 



c o 



"1 



&0 O 
C St 

W5 CXr 




o 

M 

tin 



^ A 



o 




oo 
O 



> 



FIG. 18 



c 



START 



FETCH APPLICATION DATA 



EXTRACT ALL WORDS WHICH ARE 
BEING USED FOR APPLICATION 
DATA ON PAGE UNIT 



DIVIDE WHOLE CHARACTER TRAIN 
OF ONE PAGE TO A PLURALITY 

OF CHARACTER TRAIN BLOCKS 



EXTRACT PARTIAL CHARACTER 
TRAIN OF SIZE IN ACCORDANCE 
WITH REDUCTION RATIO FROM 
EACH BLOCK 



SYNTHESIZE EXTRACTED PARTIAL 
CHARACTER TRAINS 



DISPLAY SYNTHESIZED IMAGE 



REGISTER SYNTHESIZED IMAGE 



■S51 



S50 



■S52 



-S53 



•S54 

-S55 
-S56 



C 



END 



CFG 2 6 04 US 

COMBINED DECLARATION AND POWER OF ATTORNEY 
FOR PATENT APPLICATION 

(page 1) 



As a below named inventor, 1 hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name; 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint mventor (if plural 
names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled REDUCED 

IMAGE FORMING METHOD AND APPARATUS " 

the specification of which |^ is attached hereto. []]] was filed on as United States Application No. or PCT International 

Application No. „____ 

and was amended on (if applicable). 

1 hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as amended 
by any amendment referred to above. 

1 acknowledge the duty to disclose information which is material to patentability as defined m 37 CFR § 1 .56. 



I hereby claim foreign priority benefits under 35 U.S.C. §1 19(a)-(d) or §365(b), of any foreign application(s) for patent or inventor's 
certificate, or §3 65 (a) of any PCT international application which designates at least one country other than the United States, listed below 
and have also identified below any foreign application for patent or inventor's certificate, or PCT international application having a filing date 
before that of the application on which prionty is claimed: 

(Yes/No) 

Country Application No. Filed (Day / Mo. / Yr. ) Priority Claimed 

Japan 171576/1999 (Pat.) 17/June/1999 Yes 

Japan 135780/2000 (Pat.) 9/May/2000 Yes 



I hereby claim the benefit under 35 U.S.C. § 120 of any United States application(s), or §365(c) of any PCT international application 
designating the United States, hsted below and, insofar as the subject matter of each of the claims of this application is not disclosed in the 
prior United States or PCT international application in the manner provided by the first paragraph of 35 U.S.C. §1 12, 1 acknowledge the duty 
to disclose information which is material to patentability as defined in 37 C.F.R. §1 56 which became available between the filing date of the 
prior application and the national or PCT international filing date of this application. 

Status 

Application No. Filed (Dav/Mo.A'r.) (Patented. Pending. Abandoned) 



I hereby appoint the practitioners associated with the firm and Customer Number provided below to prosecute this application and to 
transact all business in the Patent and Trademark Office connected therewith, and direct that all correspondence be addressed to the address 
associated with that Customer Number: 



FITZPATRICK, CELLA, HARPER & SCINTO 
Customer Number: 05514 



I hereby declare that ail statements made herein of my own knowledge are tme and that all statements made on information and 
belief are believed fo be tme; and further that these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued thereon. 

Full Name of Sole or First Inventor Yoshihiko ^ Watanabe 
Inventor's signature 
Date 



^^(^.At/L I y y^trt^ Citizen/Subject of Japan 



Residence 1-15-12, Higashi, Kamiohoka, Konan-ku, Yokohama- shi , Kanagawa-ken, 
Japan 

Post Office Address c/o CANON KABUSHIKI KAISHA 



3-30-2, Shimomaruko, Ohta-ku, Tokyo, Japan 



